Absorptive capacity has been acknowledged as a critical component for organisations to sustain, grow and compete in their markets. Many researchers have used the concept of absorptive capacity in their analysis at different levels: individual, organisation, industry and country. However, most of the studies focus on very large organisations with sophisticated structures and strong R&D orientation. Very few studies address the theory of absorptive capacity in the context of SME organisations. This paper presents part of the findings of research that investigated absorptive capacity in the context of Malaysian rural construction SMEs. The aim of this paper is to prescribe a model of absorptive capacity for rural construction SMEs. The model is based on validation drawn from five case studies of construction SMEs operating in the rural area in Malaysia. The developed model serves two functions: Firstly, to help rural construction SMEs to understand the issues and process related to absorptive capacity and the implementation, and use of, new technology; secondly, to provide a mechanism for policy makers to transfer new technology to rural contractors. This research contributes to the body of knowledge of absorptive capacity by highlighting issues related to absorptive capacity and implementation of new technology in the context of rural SMEs.
Introduction
The concept of absorptive capacity originates from macroeconomics where it refers to the ability of an economy to effectively utilize its capital resources (Adler, 1965) . Cohen and Levinthal (1990, p.128 ) defined organisation absorptive capacity as 'an ability to recognize the value of new information, assimilate it and apply it to commercial ends. ' Zahra and George (2002) give a comprehensive definition of absorptive capacity in which they described it as a set of organizational routines and processes by which firms acquire, assimilate, transform and exploit knowledge to produce a dynamic organizational capability. It has also been acknowledged as a critical component for organisations to sustain, grow and compete in their market. Many researchers have used the concept of absorptive capacity in their analysis at different levels: individual (Bower & Hilgard, 1981; Cohen & Levinthal, 1990; Deng, Doll, & Cao, 2008; Lenox & King, 2004) , organisation (Bosch, Volberda, & Boer, 1999; Cohen & Levinthal, 1990; Lin, Tan, & Chang, 2002; Smallbone, North, & Leigh, 1993) , industry (Abecassis-Moedas & Mahmoud-Jouini, 2008; Liao, Wu, Hu, & Tsuei, 2009; Rawski, 1975; Stock, Greis, & Fisher, 2001 ) and country (Hou & Gee, 1993) . However, most of the studies focus on very large organisations with sophisticated structures and strong R&D orientation.Very few studies address the theory of absorptive capacity in the context of SME organisation. This paper presents partial findings of an investigation into absorptive capacity, in the context of Malaysian rural construction SMEs. The aim of this paper is to prescribe a model of absorptive capacity for rural construction SMEs. The model is based on validation drawn from five case studies of construction SMEs operating in the rural area in Malaysia. The first section of this paper discusses the literature review on the model of absorptive capacity and absorptive capacity in construction SMEs. The second section presents the discussion of the research method, followed by the findings and discussion of the validated model. The last section presents the conclusion from the research.
Literature Review
This section begins with a discussion of the model of absorptive capacity, followed by the concept of absorptive capacity in the context of construction SMEs
Model of Absorptive Capacity by Zahra and George
Based on their definition of absorptive capacity, Zahra and George (2002) proposed a conceptual model of absorptive capacity that connects the external knowledge sources, the elements of absorptive capacity and the outcomes of the process. Zahra and George (2002) Absorptive capacity: a review, reconceptualization, and extension, Academy of Management Review, 27(2) (Page 192) The model in figure 1 suggests that a firm's potential absorptive capacity is influenced by its experience, plus the sources of external knowledge, including acquisition of knowledge through, purchasing, licensing, contractual agreements, R&D, and joint ventures. The model indicates that internal and external activation triggers have an impact on a firm's development of absorptive capacity. Absorptive capacity involves both transformation and exploitation of knowledge. Zahra and George (2002) suggest that, in order to have successful exploitation of newly acquired knowledge, there must be a sharing of knowledge among members of the firm. Social integration mechanisms can facilitate the process and reduce the gap between potential absorptive capacities and realized absorptive capacity. The successful development of absorptive capacity will contribute to a firm's achievement of competitive advantage. The model proposed by Zahra and George (2002) provides some overview on the process of absorptive capacity. However, the model presented is not comprehensive enough. Although there is an emphasis on exploitation, as an ability to apply knowledge, it should be extended to implementation. The implementation issue is much more complex than exploitation. Exploitation of knowledge usually involves an intellectual level and an organisation's decision to apply the acquired knowledge to operations. Implementation involves the process after exploitation, which is to put the newly acquired knowledge and technology into practical effect. It involves new sets of people and new sets of skills to make it happen. It deals with people at the production stage that produces the final output. The main issue in implementation is not only new knowledge and technology, but also how to get people to accept new knowledge and technology and what needs to be done to make it work.
The Zahra and George (2002) model also assumes that the firm's successful development of absorptive capacity will contribute to a firm's achievement of competitive advantage. However, in practice there is no guarantee that the application of new knowledge and technology, resulting from successful development of absorptive capacity, will improve an organisation's performance and productivity. It is acknowledged that, for some organisations, the application of new knowledge and technology may improve their performance, but for others it may not make any difference, or it may even decrease their productivity.
Absorptive Capacity in Construction SMEs
Research on absorptive capacity in the SME construction organisation is still ambiguous. The theory and concept of absorptive capacity is drawn from other industries i.e manufacturing, management and technology. Walker, Maqsood, and Finegan (2005) suggest that a strong absorptive capacity in construction organisation will help to synchronize people's capabilities, the process involved and the technologies used, as the assimilation of these components will contribute towards organisations' productivity. However, construction organisations are different from many other types of organisation as they are driven by projects, and they involve a wide range of participants with various background knowledge and different levels of competency. For example, most construction professionals, such as architects and engineers, with strong background knowledge in their field may also have familiarity with the overall construction process. Their capability to absorb new knowledge is higher. However, most on-site labour with lower levels of education may have little, or no proper background knowledge of construction, and so may be slower or less able to absorb new knowledge. Therefore, in construction organisations, especially in the project phase, the knowledge absorption process is more complex.
For construction SMEs, Gray (2006) and Barrett, Sexton, and Lee (2008) propose that improvement based on new knowledge absorbed through technology transfer can, and does, occur but in a different manner compared to large organisations. Spithoven, Clarysse, and Knockaert (2011) suggest that small firms operating in traditional sectors, such as construction, typically demonstrate limited in-house absorptive capacity. Consequently, they require assistance from collective research centres such as universities and public research centres, to help them build their background knowledge. However, most construction organisations do not have sufficient internal resources and infrastructure to acquire and apply research results produced by universities (Gann, 2001 ). The organisation that is able to absorb and act directly upon academic research results is the one that has collaboration with university researchers and has their own technical support infrastructure to assist them.
The orientation of small companies is more towards personal values, with the main motivation of surviving, rather than expanding the companies' and innovate (Nooteboom, 1994; Sexton & Barrett, 2003) . These characteristics have influenced the way small construction companies operate and develop their absorptive capacity. Ndiege, Herselman, and Flowerday (2012) suggest that the SMEs organisations tend to develop their absorptive capacity in an ad-hoc manner, with most preferring to adopt a 'wait and see' approach. The literature review identified significant differences between large companies and SMEs, in their approach and ability to absorb new knowledge. At the same time the characteristics and motivations of SMEs have a huge impact on their absorptive capacity.
Research Methodology
This research is a combination of both a deductive and inductive approach to provide a balanced perspective between theory and real case understanding. It starts with a deductive approach using existing literature, reports and theory to identify issues related to the research that further lead to the development of a model. The research then progresses to the inductive phase at the case studies stage, to understand the factors influencing rural construction SME's absorptive capacity, their characteristics and to test and validate the model.
The overall research process was divided into three stages. The first stage involved understanding the background, characteristics and overall scenario of the Malaysian construction industry through a literature review and discussions with the Construction Industry Development Board (CIDB) to identify the research focus and objectives.
The second stage involved a literature review on the theoretical underpinning of the research. Interviews were also carried out with the CIDB's senior managers to understand their experience with the SMEs, and the challenges encountered by the CIDB towards the introduction of new technology. Through the literature review, together with the CIDB's input, and analysis of the Malaysian construction industry, the model of absorptive capacity and implementation of new technology for Malaysian construction SMEs in rural areas was developed. The model utilizes part of Zahra and George's (2002) model as a starting point, which was then expanded from the case studies conducted. The second stage also involved the process of selecting a technology as a tool to test the model in rural construction SMEs. The technology chosen was concrete pumping technology to replace the conventional method of concrete placing and distribution. The selection of the technology was made through recommendations from the CIDB, based on the need to introduce and encourage wider application of the technology in the Malaysian construction industry.
The third stage of the research involved multiple case studies to validate the model and factors influencing absorptive capacity. The multiple case studies include five construction SMEs operating in rural areas in four different states in Malaysia (Perlis, Kedah, Kelantan and two in Sarawak). The multiple case studies conducted utilized a combination of both qualitative and quantitative data. It involved interviews with the companies' top management on their company policies and approach towards knowledge absorption. A questionnaire survey was undertaken with the site workforces to understand their attitude towards knowledge absorption, the factors influencing their ability to use the technology, and their awareness and observations of the work routine. At the end of each case study, a small seminar was conducted with the top management and on site workforce to validate the findings. After all the five case studies were validated with each company, the second stage validation was conducted with CIDB representatives. In this validation all the findings/results from the five case studies were gathered together and the final model was discussed with CIDB officers.
Findings and Discussion
The research found that the government and CIDB's efforts to mechanize the industry and drive the implementation of new technology in construction projects show little evidence of success. The CIDB still lacks the mechanism to transfer the new technology to the contractors. They do not have guides for contractors to acquire and further implement the 2) Factors influencing absorptive capacity -the companies' ability to absorb new knowledge and technology are influenced by various factors. The model includes ten factors that have been validated from the case studies and grouped according to their two categories: factors within their control to overcome and those and outside of their control to overcome. In order for the company to absorb and move further toward the implementation of the technology, they need to overcome and tackle these factors.
3) Process of absorptive capacity -this involves the construction companies' abilities to acquire, assimilate, transform and exploit new technology at management level; and the ability of the on site workforce to implement the technology at the production phase. The validated model moves from the existing theory of absorptive capacity. It is identified that absorptive capacity in construction companies should extend to the implementation stage, focusing on production and involving the on site workforce who use the technology. It was found that the issue includes communication and the source of new knowledge; labour readiness, attitude and motivation are also important factors influencing workforce absorptive capacity at the implementation stage.
4)
Outcomes of the process -this involves the impact of new technology after the implementation stage. The model acknowledges the possibility that new technology may not improve or may even decrease companies' performance and productivity. If the situation occurs, the companies need to evaluate the technology and overall process undertaken. If implementation of new technology results in a positive impact, it becomes the lesson learned for the company, and they may consider using it for their next project to give them a competitive advantage.
The research found a conflict between the aims and desires of the three major stakeholders in the industry: the government, through the CIDB, which aims to promote a stronger, more efficient construction industry; the suppliers and manufacturers who sell their products, which will improve performance and safety; and the SMEs in rural areas who are under competitive pressure to survive in their business and have tight cost control. In order to achieve the government/CIDB's aim they must tackle and address the issue as a whole, from consultants through to contractors, (large and small) in both rural and urban areas. 
Conclusion
The model contributes to the Malaysian construction industry by serving two purposes: 1) to help rural construction SMEs understand and create awareness of the issues and processes of absorptive capacity and the implementation and of new technology in order for them to absorb the technology; 2) to provide policy makers/CIDB with a mechanism to transfer the new technology available to the rural contractors.
The research contributes to the body of knowledge of absorptive capacity by highlighting issues related to absorptive capacity and moves further by considering the implementation stage in the context of rural construction SMEs. The research has filled a gap in studies of absorptive capacity as most of the previous research focuses on absorptive capacity in the context of large organizations.
